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ABSTRAm Means for suppressing the excitation of elec- 
tromagnetic surface waves on a dielectric converter antenna. 
A hole is cut in the dielectric where it covers the antenna. A 
plug of the dielectric material is coated around its rim with a 
metal and then fitted into the hole such that the metal coating 
extends the conducting surface of the antenna through the 
dielectric material. The metallic coating minimizes the possi- 
bility of surface wave excitation by confining the waves 
reflected by the dielectric-air interface to the chamber formed 
by the coating. 
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the dielectric material 14 ablates thereby maintaining the tem- 
perature of the spacecraft below a critical value. Ordinarily 
electromagnetic waves emitted from antenna 14 are partially 

OWGIN OF TME DISCLOSURE reflected by the dielectric-air interface at the forward surface 
ne invention described herein was made by an employee 5 of layer 14. These reflected waves contribute appreciably to 

the generation of surface waves in the dielectric and thus to 
of the United States Government and may be manufactured the degradation of antenna 
and used by Or for the Government for governmental puWOses The present invention consists of cutting a hole in layer 14 

over the aperture of antenna 13 that is slightly larger than the without the payment of any royalties thereon or therefore. 
10 aperture of the antenna. A plug 15 of the dielectric material is 

coated on its rim by a metal to form a thin layer 16 of the BACKGROUND OF THE iNVENTlON 
The invention relates generally to antennas and more metal all along the rim. The metal can be the same metal as in 

specifically concerns a spacecraft antenna design for surface antenna 13 or any electrically conducting metal. The metal 
wave suppression. layer 16 is formed on the rim of plug 15 by any suitable 

A spacecraft’s outside surface is usually covered with a 15 technique such as vapor deposition and is about 1 to IO 
layer of dielectric material for heat protection to the microns thick. Plug 15 with layer 16 is fitted into the hole in 
spacecraft. DUkg hypewelocity entry of the spacecraft into the layer 14 of dielectric material so that metallic layer 16 
the earth’s atmosphere the layer of dielectric material ablates makes contact With antenna 13 around the periphery of the 
thereby keeping the temperature of the spacecraft below a aperture Of the antenna The U s e  Of the metallic Wall formed 

value. Each existing antenna which must be covered 20 by layer 16 minimizes the possibility Of Surface Wave excita- 
by this layer of dielectric permits the excitation of tion by confining the waves reflected by the dielectric-air in- 
electromagnetic surface waves which seriously degrade the terface to a chamber formed by the 

pattern and the usefulness as a plasma The advantages of this invention are its ability to provide 
diagnostic sensor. is therefore the primary purpose of this the electrical improvement required and not impair the abla- 
invention to provide means for suppressing the excitation of 25 tive character of the dielectric material. The thin metallic 
electromagnetic surface waveS on dielectric covered layer 16 recesses with the dielectric material 14 as ablation oc- 

curs so that surface protrusions and recessions are avoided nas. which would seriously affect the dielectric’s heat protection 
capability. 

What is claimed as new and desired to be secured by Letter 
patent ofthe United States is: 

I claim: 
1. Apparatus comprising: 
an antenna mounted on a spacecraft such that the antenna 

is flush with the outside surface ofthe spacecraft; 
a heat protection layer of dielectric material extending over 

the outside surface of the spacecraft and covering said an- 
tenna; 

a thin metallic walled extension of said antenna’s conduct- 

A MWGN FOR SURFACE WAVE S ION 

SUMMARY OFTHE INVENTlON 
The invention is applicable to horn, T-fed slot and similarly 

constructed antennas. It consists of a thin metallic walled ex- 
tension of the antenna’s conducting surfaces through the layer 
of dielectric material that covers the spacecraft. The use of the 
metallic walled extension minimizes the possibility of surface 35 
wave excitation by confning the waves reflected by the dielec- 
tric-air interface to a chamber formed by the metallic walls. 
The reflected waves would normally contribute appreciable to 
the generation of surface waves and thus to the dearadation of 
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antgnna performance. The thin metallic wall, a&ut 1 to I O  
microns thick, is deposited by some suitable technique, such 
as vapor depositing, on a dielectric plug the same size as the 
antenna aperture and inserted in a hole provided for it at the 
aperture of the antenna. The main feature of the device that 
constitutes this invention is its ability to provide the electrical 
improvement desired and, by the use of thin wails, not impair 
the ablative character of the dielectric material. The thin 
metallic walls recess with the dielectric as ablation occurs so 
that surface protrusions and recessions which would seriously 
affect the dielectric’s heat protection capability are avoided. 

BRIEF DESCRlPTlON OF THE DRAWING 
The sole FIGURE in the drawing is a schematic diagram of 

the invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Turning now to the embodiment of the invention selected 

for illustration in the drawing the number I1 designates a 
cross section of the outside structure of a spacecraft having an 
outside surface 12. A horn antenna 13 is mounted inside the 
spacecraft such that it extends through outside structure 11 
and is flush with outside surface 12. Even though a horn an- 
tenna is disclosed it is to be understood that the invention is 
also applicable to T-fed slot and similarly constructed anten- 
nas. Outside surface 12 and the aperture of antenna 13 are 
covered with a layer of dielectric material 14. The purpose of 
this layer of dielectric material is to provide heat protection 
for the spacecraft as it enters the earth’s atmosphere at a 
hypervelocity. As the spacecraft enters the earth’s atmosphere 

40 ing surface through said layer of dielectric material 
whereby electromagnetic surface waves are suppressed 
by the metallic wall and the metallic wall does not impair 
the ablative character of the dielectric material. 

2. Appardtus according to claim 1 wherein said thin metallic 
45 wall comprises a dielectric plug the same size as the antenna 

aperture coated with a thin metallic wall and inserted into the 
hole provided for it at the antenna. 
3. Apparatus according to claim 2 wherein said antenna is a 

horn antenna. 
4. Apparatus according to claim 2 wherein said coating is 

about 1 to IO microns thick. 
5. Method of making apparatus for suppressing the excita- 

tion of electromagnetic surface waves on an antenna covered 
by a layer of dielectric material comprising the steps of: 

cutting a hole in said layer of dielectric material over the 

cutting a plug of said material slightly smaller than said hole; 
coating the rim of said plug with a thin layer of metal so that 

fitting said coated plug into said hole so that said layer of 

6. Apparatus for suppressing the excitation of electromag- 
netic surface waves on an antenna covered by a layer of 
dielectric material comprising: 

a hole in said layer of dielectric material over the aperture 
of said antenna; and 

a plug of said dielectric material, coated on its rim with a 
thin layer of metal, fitted into said hole such that said 
layer of metal makes contact with said antenna. 
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aperture of said antenna; 

the coated plug is the same size as the hole; and 

metal makes contact with said antenna. 
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